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BACKGROUWn OF tmvp^^ 

and skin conditioners. a " con<Ji "oners 

Hair conditioning imparts to m. ■. • 
attributes which are perceLnt „ 
n« desirahie. That iT h.T consid ««o to 

that the hair fe^ls to °-"«-»« •» used so 

in addition hair con, f *' Sn,O0ther and sof <«- 

5 .ore ^SSTT * 

to improve the wet _ ashed or rinsed, 

to impart to thl ^ e0mbibUit r ° f th. hair, and 

neater manage!^" Z7Z*™°* - 

s aorrity to combing, brushing and stylino 

conditioners are used to i»» \ iddltion - 
dullness and smoo^ es as * £ f ~ lin ' ° £ 

and freedom from roughness. ^ *" * ImeSS 

Numerous compositions have been availabl. 
commercially for conditioning the hair and the stin 

preferences of the individual consumer have given rise 
" concerns that consumer products including „aL 

is* of I" ^ ^ ~« pose excessive 

S ° f dama » 6 to the environment. While these 
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1 concerns have generally been addressed by improvements 
in composition so that materials when discarded or 
washed away are relatively less damaging to the 
environment, it would be useful to be able to formulate 
5 hair conditioning products and skin conditioning 

products which are in fact biodegradable. In this way, 
the desirable conditioning properties would be provided, 
and the product upon disposal or removal by washing and 
the like would be capable of biodegrading, that is, 

10 being converted by the processes normally encountered in 
waste water treatment and the like into components which 
pose an even lesser risk of harm to the environment and 
which can be dealt with ever more easily by the 
customary processes for treating solid waste and waste 

15 water. 

Unfortunately, actual experience prior to the 
present invention has generally found that agents that 
might be considered in hair conditioning compositions 
and skin conditioning compositions, which agents are 

20 found to be biodegradable, perform only poorly if at all 
as conditioning agents for the hair and skin. In fact, 
this experience has been encountered so uniformly that 
there has seemed to be essentially a negative 
correlation between biodegradability and effectiveness 

25 as a conditioner for the hair and skin; that is, an 

agent found to be biodegradable would accordingly not be 
expected to, and would not, perform adequately as a 
conditioning agent for the hair and skin. 

Thus, there remains a need for conditioning 

30 agents and for compositions containing such agents 
exhibiting biodegradability and also exhibiting 
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1 e * empl * r y Performance as conditioners for th. h ■ 

The present invention satisfies 1 " ^ 
in the face of exM ,. af . «isries this need, even 

fro, experience with " * ^ 
5 Penence with many biodegradable compounds. 

-thod for^ndT" 0 ' ^ ~ t inVention *• • 

10 comprising ' M0UBt ° f * composition 

(a) from 0.1 wt.%. to 10 wt * nf a • 
compounds of the formula (l) mXtUre ° f 

(R 1 )(R-)N(CH a CH a OC(0)R) 2 X ~ 

containing 1 to 6 <Js at0mS! *' ls al W 

anion, and J " °" ° r ben ^-- X" is an 

«oL and up t ?3 ne c '!! UPS C ° ntalnin ' 11 to 23 carbon 
cnat said ZZrl ZT"""^" ^ 
containing ."^T fT" 

carbon-carbon double bonds; and 



15 



25 (b) d vehi =le which imparts to said 

ZTlTl " Uidlty UP °" aPPli =" i ™ - the 

1W" 4 P " ValU6 COmPa "" e "" hair, 
-thod for conl e t " PeCt °* """" lnVe " tio » is » 

comprising ° f 3 com P°sition 
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1 (a) from 0.1 wt.% to 10 wt.% of a mixture of 

compounds of the formula (1) 

+ 

(R 1 ) (R 3 )N(CH a CH a 0C(0)R) a X~ (1) 
5 wherein R r is alkyl containing 1 to 6 carbon atoms, or 
hydroxyalkyl containing 1 to 6 carbon atoms; R a is alkyl 
containing 1 to 6 carbon atoms, or benzyl; X" is an 
anion; and R is selected from the group consisting of 
alkyl and alkylene groups containing 11 to 23 carbon 

10 atoms and up to 3 carbon-carbon double bonds, provided 
that said mixture contains compounds of formula (1) 
containing R groups which have at least 2 different 
chain lengths and containing R groups which have 0, 1 
and 2 carbon-carbon double bonds; and 

15 (b) a vehicle which imparts to said 

composition fluidity upon application thereof to the 
skin *nd which has a pH value compatible with said skin. 

Another aspect of the present invention is 
compositions useful for conditioning hair, comprising 

20 a) from °- 1 wt - % to 10 wt.% of a mixture of 

compounds of the formula (1) 

+ 

(R x ) (R a )N(CH a CH a OC(0)R) a X~ (1) 
wherein R 1 is alkyl containing 1 to 6 carbon atoms, or 
hydroxyalkyl containing 1 to 6 carbon atoms; R a is alkyl 

2 ^ containing 1 to 6 carbon atoms, or benzyl; X" is an 
anion; and R is selected from the group consisting of 
alkyl and alkylene groups containing 11 to 23 carbon 
atoms and up to 3 carbon-carbon double bonds, provided 
that said mixture contains compounds of formula ( 1 ) 

3° containing R groups which have at least 2 different 
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chain le„g ths and containing R groups „ hich have „ 
and 2 carbon-carbon double bonds ; and ' 

(bl a vehicle which imparts to said ' 
composition fluidity upon appli6ation 

*air and which has a p H value compatible wUh ^ir. 

compositions useful, ° f PreSent *»«»««» " 

ions useful for conditioning skin, comprising 

(a) from 0.1 wt.% to 10 wt I nf . • ^ 

compounds of the formula <1, 3 ""'^ ° f 



10 

+ 



<R l )<R*)N(CH,CH,OC(0)R), X" 

h^r"" Li 1 ' alkVl C ° ntalnin9 1 " 6 «*» = 
contain, , t7 6 T ' " ' * 

i 5 -on.. r : . ~ ;r; h r *- - - 

^ and alkylene vZ'Z^l™ T^ll' 

iTs : :r x :: re 3 ir n - carbon «*■ • ~ 

„„,. . mlx,:u " contains compounds of formula (1) 
containing R groups which have at least 2 differen 

20 and 2 ITT' COn " lniR ' * -** -e , 

and 2 carbon-carbon double bonds, and 

(b) a vehicle which imparts to said 

composition fluidity upon application thereof to the 
-in and whlch has a pH value compatibie » the^ 

DETAILED DESCRIPTTn M », ^ TnTTnrmt 

ch a< „ , ^ COmpounds ° f £ °™«la (1, having any single 
cha ln length R and any given degree of saturation or 
unsaturation are known, individually. ^ sT 

° wi ■ d " ired aiXtUIe of «-Po«M« in accordance 

«th this invention having compounds of several 

Afferent chain lengths R and degrees of saturation and 
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1 unsaturation can be synthesized by a series of reactions 
carried out under conditions familiar to those of 
ordinary skill in this art. For instance, a metnyl- 
bis(2-hydroxyethyl) tertiary amine can be reacted with 
5 an appropriate blend of fatty acids of the general 
formula RC(0)OH as defined furthermore herein, the 
reaction being carried out under esterifying conditions 
with a sufficient amount of such fatty acids to provide 
complete esterif ication of both hydroxyl groups on the 

10 tertiary amine. Thereafter, the diesterified tertiary 
amine is reacted with a guaternizing reagent of the 
formula CH 3 X, such as methylchloride or dimethylsulf ate , 
in order to provide a second methyl group onto the 
nitrogen atom, thereby forming the desired quaternary 

15 ammonium compound. 

The substituents R x and R a defined hereinabov 
are preferably both methyl, or both ethyl, or one is 
methyl or ethyl and the other is benzyl or hydroxyalkyl , 
preferably hydroxyethyl or hydroxymethyl . 

20 In formula (1) as defined herein, the anion X" 

counterbalances the positive charge of the quaternary 
ammonium compound. Thus, the quaternizing compound has 
the formula CH,X. The anion X is preferably any anion 
forming the desired compound capable of quaternizing the 

25 tertiary amines so as to form the desired dimethyl- 
substituted quaternary ammonium compound. Preferred 
examples of X" include chloride, bromide and 
methylsulfate. 

Referring again to formula ( 1 ) , the 

30 substituent R is selected from the group consisting of 
alkyl and alkylene groups containing 12 to 24 carbon 
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1 atoms and 0, 1, 2 cr 3 carbon-carbon double bonds, it 
has been determined that superior conditioning 
properties are exhibited by compounds corresponding to 
the above formula (1, provided that the compounds 
corresponding to that formula (1, which are present in 
the conditioning composition represent a mixture of 
chaxn lengths of the substituent R and also represent a 
mixture of saturated and mono-unsaturated and di- 
10 ^ 3tUrated Chains - " is recognized, of course, that 
any one compound of formula (1, can have no more than 
two particular R groups, and that within any one 
molecule the R groups can be the same or different. 
However, the superior conditioning properties that the 

15 beeTrT 9 COmPOSitions of «« Present invention have 
15 been found to possess are provided by including in the 
compositions compounds corresponding to formula (1, 
wherein compounds are present which exhibit R groups 
containing at least five different chain lengths and 
containing R groups which have no carbon-carbon double 
bonds, R groups which have one carbon-carbon double 
bond, and R groups which have two carbon-carbon double 
bonds. Hair and skin conditioning compositions 
containing mixtures of compounds of formula (1) have 
been found to exhibit conditioning superior to that 
25 exhibited by conditioning agents of formula (1, wherein 
all the R groups are the same. 

The requirement that the conditioning 
compositions contain compounds of formula (1, exhibiting 
a number of different chain lengths and degrees of 
30 saturation can be readily met by reacting the precursor 
bis ( hydroxy 1) tertiary aMne with products containing a 



35 



WO 96/03970 



PCT/US9S/09960 



1 mixture of fatty acids of varying chain lengths and 

varying degrees of unsaturation. Such mixtures of acids 
are known and are commercially available as, for 
instance, tallow acids, rapeseed oil acids, palm oil 
5 acids, palm stearine acids, -and canola oil acids, which 
are particularly preferred examples as used in the 
present invention. The fatty acids present in each of 
these naturally occurring products contain five or more 
different chain lengths and contain acids having no 

10 unsaturation, as well as acids which are mono- 

unsaturated, di-unsaturated and tri-unsaturated. More 
particularly, the distribution of fatty acids and their 
chain lengths and number of double bonds are set forth 
in the following table. 

15 The following table describes tallow acids and 

rapeseed oil acids, which are two preferred acid 
mixtures useful in this invention. Each number 
represents a percent by weight of the entire mixture of 
acids and has a margin of ± 0.2 wt.%. 

20 



25 



30 
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Fatty Acids 

5 Laurie 
Myristic 
Myristoleic 
Pentadecanoic 
Palmitic 
10 Palmitoleic 
Margaric 
Margaroleic 
Stearic 
Oleic 
15 Linoleic 
Linolenic 
Arachidonic 
Gadoleic 
Eicosadienoic 
20 Behenic 
Erucic 
Lignoceric 



Iodine Value Range 



Carbon 
Atoms 



12 

14 

14 

15 

16 

16 

17 

17 

18 

18 

18 

18 

20 

20 

20 

22 

22 

24 



25 



Double 
Bonds 



0 
0 
1 
0 
0 

1 

0 

1 

0 

1 

2 

3 

0 

1 
2 
0 
1 
0 



Tallow 

0.1 
3.2 
0.9 
0.5 
24.3 
3.7 
1.5 
0.8 
18.6 
42.6 
2.6 
0.7 
0.2 
0.3 



40-55 



Rapeseed 
Oil 



0.1 



3.8 
0.3 



1.2 
18.5 
14.5 
11.0 
0.7 
6.6 
0.7 
0.5 
41.1 
1.0 

100-115 



30 



The compositions according to the present 
invention can be formulated with any cosmetically 
acceptable vehicle which is inert to the conditioning 
agent and to the hair or skin, as the case may be. By 
"cosmetically acceptable" is meant that the vehicle is 
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1 inert to the skin or hair and permits easy, even 
application to the skin or hair of a thin film which 
contains the reaction product. Such vehicles can 
comprise any of a large variety of forms, including oil- 

5 in-water emulsions, water- in-oil emulsions, anhydrous 
compositions such as oil-based liquids, slurries, 
powders or pastes, and aqueous solutions, slurries and 
pastes. The conditioning compositions preferably 
contain a total of from about 0.1 wt.% to about 10 wt.% 
10 of the indicated mixture of compounds of the formula 
(1). 

Compositions according to this invention can 
include water as a vehicle, usually with at least one 
other cosmetically- acceptable vehicle. 

15 Vehicles other than water that can be used in 

compositions according to the invention can include 
liquids or solids as emollients, solvents, humectants, 
thickeners and powders. Examples of each of these types 
of vehicles, which can be used singly or as mixtures of 

20 one or more vehicles, are as follows: 

Emollients, such as stearyl alcohol, glyceryl 
ricinoleatie, glyceryl stearate, propane-1 ,2-diol, 
butane- 1, 3 -diol, mink oil, cetyl alcohol, 
stearamidopropyl dimethylamine, isopropyl isostearate, 

25 stearic acid, isobutyl palmitate, isocetyl stearate, 
oleyl alcohol, isopropyl laurate, hexyl laurate, decyl 
oleate, octadecan-2-ol, isocetyl alcohol, eicosanyl 
alcohol, behenyl alcohol, cetyl palmitate, silicone oils 
such as dimethylpolysiloxane, dimethicone copolyols, di- 

30 n-butyl sebacate, isopropyl myristate, isopropyl 
palmitate, isopropyl stearate, butyl stearate, 
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1 polyethylene glycol, triethylene glycol, lanolin, cocoa 
butter, corn oil, cotton seed oil, tallow, lard, olive 
oil, palm kernel oil, rapeseed oil, saf flower seed oil, 
soybean oil, sunflower seed oil, olive oil, sesame seed 
5 oil, coconut oil, arachis oil, castor oil, acetylated 
lanolin alcohols, petrolatum, mineral oil, butyl 
myristate, isostearic acid, palmitic acid, isopropyl 
linoleate, lauryl lactate, myristyl lactate, decyl 
oleate, myristyl myristate; 
10 Solvents such as ethyl alcohol, propylene 

glycol, water, isopropanol, castor oil, ethylene glycol 
monoethyl ether, diethylene glycol monobutyl ether, 
diethylene glycol monoethyl ether, dimethyl sulphoxide, 
dimethyl formamide, tetrahydrof uran ; 
^ Humectants, such as glycerin, sorbitol, sodium 

2-pyrrolidone-5-carboxylate, soluble collagen, dibutyl 
pnthalate, propylene glycol, gelatin; 

Powders can include components such as chalk, 
talc, fullers earth, kaolin, starch, gums, colloidal 
20 silicon dioxide, sodium polyacrylate, tetra alkyl and/or 
trialkyl aryl ammonium smectites, chemically modified 
magnesium aluminum silicate, organically modified 
montmorillonite clay, hydrated aluminum silicate, fumed 
silica, carboxyvinyl polymer, cellulosics such as 
25 hydroxyethyl cellulose and sodium carboxymethyl 
cellulose, ethylene glycol monostearate , zinc or 
magnesium stearate, zinc oxide and magnesium oxide. 
These components may also be used as thickeners in fluid 
or semi-fluid compositions. 
3° Examples of additional composition types are 

found in Encyclopedia of Chemical Technology . Vol. 7, 
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1 Pages 146-150 and 155-160 (John Wiley & Sons, 1979), the 
disclosure of which is hereby incorporated herein by 
reference.- 

Examples of other conventional adjuncts, some 
5 of which can also function as vehicles, that may 
optionally be employed, include volatile and non- 
volatile silicones; silicone polymers; preservatives, 
such as para-hydroxy benzoate esters; humectants, such 
as butane-1, 3-diol, glycerol, sorbitol, polyethylene 

10 glycol; stabilizers, such as sodium chloride or ammonium 
chloride; buffer systems, such as lactic acid together 
with a base such as sodium hydroxide; oils and waxes, 
such as avocado oil, Evening Primrose oil, mineral oil, 
petrolatum, sunflower oil, beeswax, ozokerite wax, 

15 paraffin wax, lanolin, lanolin alcohol; emollients; 
thickeners; activity enhancers; colorants; whiteners; 
fragrances; and bactericides. 

When the desired conditioning composition is a 
solution, one can simply stir together the desired 

20 amount of the mixture of compounds of formula (1) 
together with the solvent, such as water or, for 
instance, a lower alcohol containing 1-6 carbon atoms in 
which the mixture is soluble, or a mixture of water and 
such an alcoholic component. A useful embodiment is a 

25 solution of 85% active and 15% ethanol. A preferred 
embodiment is 75% active and 25% propylene glycol. 

When it is desired that the composition is in 
the form of an emulsion, for instance as a cream or 
lotion, the composition should also contain an 

30 emulsifier component which is constituted of one or more 
emulsifiers chosen to provide the HLB (hydrophilic- 
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1 Pophxlxc balance) appropriate to whether the aqueous 
or ou phase is the continuous phase, and appropriate to 
the choree of the particular components present 

5 aT-n ««Ptable emulsifiers abound and 

are well known to the cosmetic chemist. Examples 

chaL 7;7 OUndS haVi " 5 4 to »<«tai» =r alxylene 

cha n of 12 to 20 carbon atoms substituted with a chain 
of 4 to 20 ethoxy or propoxy units, and glycol or 

10 '^T 01 derivatives ^tituted »ith an alxyl or 
alxylene chain of 12 to 24 carbon atoms. Further 
examples are found in EncvcWHi. 

^ojsgv . vol. 8. Pages 913-916 (John Miley , ^ 
1979). whrch are hereby incorporated herein by 
reference. 

15 th. , J?* tOPiCal conditi °"« compositions of 

the rnventron can be formulated as a fluid, for example 
xn a product such as a lotion, with or without an 
applxcator such as a roll-ball applicator, or a 
container fitted with a pump to dispense the 
composition, for example as a cream or mousse, or simply 
xn a non-deformable bottle or squeeze container. 
Alternatively, the composition of the invention may be 
semx-solxd. for example as a creax,. lotion, gel. paste 
or orntment for use in conjunction with a suitable 
25 applrcator or simply i„ a tube or u<Med jJr ^ 

skin conditioner compositions are preferably flowable 
Ixquxds (solutions, emulsions or dispersions) although 
they can be in the for* of thickened gels, pastes and 
the ixke that can be rubbed into and onto the hair or 
30 skin. 
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1 The conditioning compositions useful in the 

present invention will preferably contain in addition 
substances effective to adjust the pH of the composition 
to values within desired ranges compatible with the 
5 surface to which the conditioning agent will be applied. 
Thus, for instance, it is preferred that the pH of a 
hair conditioning composition be in the range of about 
4.0 to about 5.5 in order to provide proper 
compatibility with the hair shaft itself. It is 

10 preferred that skin conditioning compositions have a pH 
of about 3.5 to about 5.5 in order to provide proper 
conditioning to the skin while avoiding irritation that 
would ensue from pH values that are too low or too high. 
Suitable agents for adjusting the pH to within these 

15 desired limits without otherwise disturbing the desired 
attributes of the conditioning compositions include 
citric acid (to adjust the pH downwards) and small 
amounts of sodium hydroxide (to adjust the pH upwards). 

The conditioning compositions can also contain 

20 additional adjuvants which enhance the conditioning 

properties of the compositions and agents which provide 
fluidity to the composition. As is familiar to those 
having experience in this field, the conditioning 
compositions are preferably flowable liquids which 

25 retain sufficient viscosity that they do not immediately 
run off of the surface to which they are applied. 

Thus, it is preferred that the conditioning 
compositions include one or more fatty alcohols, by 
which is meant compositions of the formula R x OH wherein 

30 R 1 represents an alkyl or alkylene group, straight or 
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1 branched, containing 12-22 carbon atoms and 0, 1 or 2 
carbon-carbon double bonds. 

The formulation of the compositions is '" 
straightforward and well within the skill of those 
familiar with the manufacture of conditioning 

Z7*u7' ^ ingr6dientS " e "tlrr- together in a 
suitable mixing vessel until a homogeneous flowable 
composition is formed. The composition is then metered 

10 aE * ropriate containers, sealed and available for 

10 shipment to the point of purchase. 

used in th 1 ^ reSUlting COnditionin * compositions can be 

hair Condi,™" PreSGntly WUh 

hair conditioning compositions and skin conditioning 

compositions. For use on the hair, it is adegJt Tl 

7rZ " am ° Unt 9CneraUy " ngin9 fr ° m — t I to about 5 
grams onto the hair, to work it into the hair 

thoroughly, and then to rinse it from the hair. For 
skin conditioning compositions, amounts generally used 
20 IZ V ° rd6r ° f °' 5 t0 2 flUiS ™ are 

~ t0 ° r aPPU6d t0 the hands «* th.n 

cubbed onto the skin with any excess amounts of 

conditioner simply wiped off of the skin, it will be 

recognized that the appropriate ainount to use can 

25 TfTl Y he aSCCrtained as * f ^tion of the conditioning 
25 effect imparted by the composition and as a function of 

the volume of hair or area of skin that is desired to be 

conditioned. 

The present invention will be further 
illustrated in the following examples, which are 
30 included for purposes of illustration and are not 
intended to be limiting. 
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1 EXAMPLE 1 

This example compares compositions in 
accordance with the present invention with other 
formulations for properties as a hair conditioner. 
5 The formulations that were tested were: 



Formulation 1-1 

Ingredient 



Wt.% 



, n Quaternium-18 1>47 

(dime thy ldihydrogena ted 

tallow ammonium chloride), 

68% active in propylene 

glycol ("Varisoft 432 PPG," 

Witco Chemical Co. ) 
Cetyl Alcohol 2 -° 

(CH,(CH a ) i9 OH) 
15 Ceteareth-20 (having the • L « u 

formula R(0CH 2 CH a )„OH 

wherein R is a mixture of 

cetyl and stearyl and n 

has an average value of 20) 
Citric acid, as 25 wt.% to pH 4.0-4.4 

solution in water 
2Q DI (deionized) Water 35.:>J 



Formulation 1-2 

Ingredient 



Wt.% 



PPG-9 Dimethylmonium chloride 1« 05 
25 ( Methyl -diethyl -poly (propoxy)- 
ammonium chloride having an 
average of 9 propoxy units) 
95% active in water ("Emcol 
CC-9," Witco Chemical Co.) 
Cetyl Alcohol *•[[ 
Ceteareth-20 0 _ 4 4 

, n Citric acid, as 25 wt.% to pH 4.0 4.4 

3° solution in water 
DI Water 



95.95 
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1 Formulation 1-1 

Ingredient- 

5 illf^-^ethyl-polyfpropoxy)- 
5 aramonxun, chloride hiving an 

f?22i ?J 4 S propoxy u » i «2) 

^Emcol CC-42," witco Chemical 
Cetyl Alcohol 

Ceteareth-20 2.0 
Citric acid, as 25 wt % 1 -° 
10 solution in water * to pH 4.0-4.4 

DI Water 

95.95 

Formulation 1-4 

Ingredient- 

*5 Steapyriuin chloride 

mi^nv^ h ^ dr, ?^ rethyl, carbamoyl 
c^f yl fc p r idiniuffi chloride 

Cetyl 6 ^ oho ? ltC ° Ch6miCal C °«> 

Ceteareth-20 2.0 
20 DI Water 1.0 
Citric acid, as 25 wt % 95.94 

solution in water ' to pH 4.0-4.4 





Formulation i-s 

Ingredient- 

Lapyriura chloride 

mi^^7 hydr °^ Yethyl, carbamoyl 

methyl pyrxdinium chloride 

laurate), 97.5% active ("Oncol 
Cety E i 6 ^i 7 c L oh ; WitCO ^ical'co^ 01 
o 0 Ceteareth-20 2.0 
DI Water 1.0 
Citric acid, as 25 wt % 95.97 

solution in water ' to pH 4.0-4.4 
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1 Formulation 1-6 

Ingredient Wt . % 

Mixture of compounds of 1.22 
formula (1), derived from 
5 soft (partially hydrogenated) 
tallow acids, 82% actives, 
X = CI 

Cetyl Alcohol 2.0 
Ceteareth-20 l]o 
DI Water 95.78 
Citric acid, as 25 wt.% to pH 4.0-4.4 

2o solution in water 

Formulation 1-7 

Ingredient 

Mixture of compounds of 
15 formula (1), derived from 
hydrogenated tallow acids, 
82% active, X = CI 
Cetyl Alcohol 2.0 
Ceteareth-20 l[o 
DI Water 95^78 
Citric acid, as 25 wt.% to pH 4.0-4.4 

20 solution in water 

Each formulation was prepared as follows: the 
water, and separately the ingredients other than water 
or citric acid, were measured into separate beakers. 

2 ^ Each beaker was heated over a steam bath until the 

contents were at 75-80°C. The beakers were then removed 
from the heat, the contents were combined and stirred 
until cool, and citric acid as necessary was added. 

A hair swatch evaluation test was then 

^ Q performed to assess the performance of each formulation 
as a hair conditioner. Hair swatches were prepared and 
tested as follows: 
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Hair 



Hair for the tests was certify 
European brown hair. The hair " Vlrgin 
S^ed in 5 gram tresses ^ ****** 

Procedure: 

1- Wet hair tress with war. tap water and app ly 
3 == of a 5 wt.» solution of sodiun, Uury f 
sulfate in deionized water 

2- Wash hair for 2 m inutes and rinse for 1 rai „ UCe 
w under running tap water at 40-C. 

15 5 ' ""T- C ° nditi0ner "rough the hair 

for 2 mlnuces and r . nse fQr x m . nuce 

running tap water at 40 »c 

6 ' ZTrToT excess * ater and blot dry 

J-ayers of paper towels. 
7. comb hair and evaluate for wet oomb and wet 
de tangle. 

8- Roll hair onto a l- iftcn plastic ^ 

nang to dry overnight. 
9. Remove roller and evaluate for dry 
characteristics including dry comb, 
manageability, dry detangle, bounce/body 
curl, and shine. 
10. peport results as a number ,5 = b« st) and/or 
use descriptive words. 
These results indicate u 
30 o = ti in aooordanoe llT^l^T 
exhibit superior conditioning. 
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1 The results are set forth in the following 

Table 1: 



Table 1 



Conditioner 
Formulat ion 


1-1 


1-2 


1-3 


1-4 


1-5 


1-6 


1-7 


Feel on Hair 


3.0 


3.0 


2.5 


4.0 


4.5 


5.0 


5.0 


Rinsability 


3.5 


3.0 


3.5 


4.0 


4.5 


4.5 


4.5 


Wet Comb 


3.5 


3.0 


3.0 


4.0 


4.5 


4.5 


4.5 


De tangle 


3.0 


3.0 


2.5 


3.5 


4.5 


4.5 


4.0 


Dry Comb 


3.0 


3.0 


2.5 


4.0 


3.5 


4.0 


4.0 


Detang e 


3.5 


2.5 


2.0 


4.5 


3.5 


4.0 


3.5 


Antistatic 


2.5 


2.5 


2.0 


3.5 


3.0 


3.5 


3.5 


Bounce/Body 


3.5 


3.0 


2.5 


3.0 


3.0 


3.5 


3.5 


Manageability 


3.0 


3.0 


2.5 


3.5 


3.0 


3.5 


3.5 


Shine 


3.0 


3.0 


2.0 


3.0 


3.0 


3.0 


3.0 


Total (Average) 


3.15 


2.9 


2.5 


3.7 


3.7 


4.0 


3.9 



15 



20 



25 



These results indicate that hair conditioning 
compositions in accordance with the present invention 
30 exhibit superior conditioning compound to compositions 
based on other conditioning agents. 
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EXAMPLE 2 

This example compares compositions in 
accordance with the present invention with compositions 
based on agents of a single chain length R. 

The formulations that were tested were: 

Formulation 2-1 

Ingredient; 



20 A compound corresponding to 
formula (1) except that 
both R groups were C 13 alkyl, 



Wt.% 
1.0 



Cetyl Alcohol 

Ceteareth-20 2 -° 
DI Water !-0 

Citric acid, as 25 wt % 96,0 
15 solution in water to pH 4.0-4.4 




Formulation 2-7 

Ingredient 

20 A compound corresponding to 
formula (1) except that 
both^R groups were C xa alkyl, 

Cetyl Alcohol 

Ceteareth-20 2 -° 

DI Water 1 -° 

Citric acid, as 25 wt.% 96 *° 

25 solution in water to pH 4.0-4.4 



30 



35 



WO 96/03970 



PCT/US95/09960 



10 



20 



Formulation 2-4 

Ingredient 



Citric acid, as 25 wt.% 
solution in water 
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1 Formulation 2-3 
Ingredient 

A compound corresponding to 
formula (1) except that 
5 both R groups were C 17 alkyl, 
X = Cl 

Cetyl Alcohol J* J 

Ceteareth-20 

DI Water . y °u a n a a 

Citric acid, as 25 wt.% to pH 4.0-4.4 

solution in water 



Wt.% 



Conditioning agent of formula 1«° 
(1) derived from hydrogenated 
15 tallow acids, X = CH,SO« 

Cetyl Alcohol f'JJ 
Ceteareth-20 0 £-J( 
DI Water 



96.0 



Citric acid, as 25 wt.% to pH 4.0-4.4 

solution in water 



Wt.% 



Formulation 2-5 

Ingredient 

Conditioning agent as in 1 -° 
Formulation 2-4 except 
that all R groups were 

25 C x , alkyl _ Q 

Cetyl Alcohol **" 

Ceteareth-20 -i* 

DI water «.„ r.w a n-4 4 

a/ .4,» ac ?S wt.% tO pH 4.0 4.4 



30 



35 



WO 96/03970 



PCT/LS95/09960 



-23- 

1 Formulation 2-6 

Ingredient 



wt.% 



10 



Conditioning agent of formula , 15 

(1) derived from rapeseed 

oil acids, X = CI, (71.3% 

actives) 
Cetyl Alcohol 

Ceteareth-20 2,0 
DI Water l -0 
Citric acid, as 25 wt.% 95.85 

solution in water to pH 4 «°"4.4 



Each formulation was prepared by combining the 
first listed product and the water in one container 
combining the other ingredients in a separate container, 
heating each container over a steam bath until the 
15 contents were at 75-80o C , removing the heat, combining 
the contents of the two containers, and stirring the 
product until cool. 

Each formulation was then tested on hair 
following the procedure described in Example 1. The 
20 results are set forth in Table 2: 



25 



30 
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Table 2 



5 


Conditioner 
Formulation 


1-1 




1-7 


2-1 


2-2 


2-3 


2-4 


2-5 


2-6 




Feel on Hair 


3.0 


5.0 


5 0 


3 7 


A Q 


4.9 


4.9 


2.6 


5.0 




Rinsability 


3.5 


4 5 






4 . 3 


4.5 


4.5 


3.3 


4.5 


10 


Wet Comb 


3.2 


4.5 


4.5 


2.9 


4.6 


4.5 


4.5 


2.5 


4.6 




Oetangle 


3.0 


4.6 


4.4 


2.3 


4.0 


4.2 


4.5 


2.1 


4.6 




Dfv Comh 


j . j 


4 .0 


4.0 


2.7 


4.0 


4.0 


3.9 


2.0 


4.2 




Detangle 


3.5 


4.0 


3.7 


3.0 


4.5 


4.5 


4.0 


2.5 


4.3 


15 


Antistatic 


2.5 


3.5 


3.5 


2.3 


3.0 


3.5 


3.0 


2.3 


3.0 




Bounce/Body 


3.5 


3.5 


3.5 


3.0 


3.5 


3.5 


3.2 


2.9 


3.2 




Manageability 


3.0 


3.5 


3.5 


3.0 


3.5 


3.5 


3.2 


2.9 


3.2 


20 


Shine 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 




Total (Average) 


3.15 


4.01 


3.96 


2.84 


3.95 


4.01 


2.86 


2.61 


3.96 



25 These data show that conditioning agents based 

on a combination of compounds having a range of R chain 
lengths have superior performance even though they 
include compounds which used singly exhibit poorer 
conditioning and would thus be expected to detract from 

30 the performance of the combination. 
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1 

EXAMPLE 3 

This example describes the preparation of 
conditioner compositions of this invention. 

5 Formulation 3-i . Hair conditioner 

Ingredient 

Wt.% 

Glyceryl Stearate 

Cetyl Alcohol 1 -° 
Conditioning agent of formula \'l 
10 tlJ derived from rapeseed 4 

oil acids, X = ci (71.3% 

actives) 
DI Water 

Hydroxyethylcellulose - 9 f'° 
"Natrosol 250 HHR CS" (Aqualon) 

15 Pe^ e ACid <25% agUeOUS) 

Preservative S-s 

lOOT 



Procedure: 



20 



Weigh water into a container. Sprinkle in 
Natrosol with mixing until there is an even 
distribution, weigh glyceryl stearate, cetyl alcohol, 
and rapeseed conditioning agent into a separate 
container. Heat the contents of each beaker over a 
25 steam bath to 70-75-C. Remove water cellulose mixture 
from bath, attach to agitator, then add in the contents 
of the other container to the water with mixing. The 
combination temperature was recorded at 70-c. Allow to 
cool. At 50 *c add premeasured dimethicone copolyol 
After 24 hours the P H was adjusted with 25% citric acid 



30 
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1 Viscosity : Brookfield Viscometer DV2 
Spindle No. 5 at 10 rpm. 
8,000 cps. 

The product was a creamy, thick, white liquid 
5 at room temperature and retained this condition, without 
breaking, upon heating to 48°C and after 3 freeze/thaw 
cycles. As a hair conditioner it provides excellent 
feel and detangling benefits. 



10 Formulation 3-2 ; Hair Conditioner 

Ingredient 



25 



30 



wt.% 



DI Water 90 • 7 

Cetyl Alcohol 3 -° 

Stearyl Alcohol 0*5 

Conditioning agent of formula 2.8 
0 (1) derived from rapeseed 
oil acids, X = CI (71.3% 
actives) 

Ceteareth-20 0.4 

Stearamidopropyl Dimethylamine 0 . 3 

DI Water 2 -° 

Hydrolyzed Protein - "Crotein 0.3 
20 SPC" (Croda) 

Citric Acid (25% aqueous) to pH 4.5-5.5 

Perfume 3- s 

Preservative q- s 

100% 



Observations & Data : 

The water was weighed into a container. The 
other ingredients other than water and citric acid were 
weighed into a separate container. The contents of each 
container were heated over a steam bath to 70-75°C. The 
water was removed from the steam bath and attached to a 
mixer, and the second container contents were added with 
agitation. The mixture was allowed to cool with mixing. 



35 



WO 96/03970 



PCMJS95/09960 



-27- 



1 



At 30-c premixed water and hydrolyzed protein were 
added. After set-up the P H was adjusted with citric 
acid. 

5 Viscosity : ~ Brookfield DV2 Viscometer. 

Spindle No. 5 "at 10 rpm. 
2,520 cps. 

The product was a thin, creamy, white liquid 
and retained this condition, without breaking, upon 
heating at 48-C and after 3 freeze/thaw cycles, it is a 
deep conditioning hair conditioner with exceptional 
af terfeel. 



Formulation skin Lotion 

15 Amt. (or.) 

Glyceryl Stearate . _ 

£?ftU£; eral M " ,wit =° 1° 

PEG-8 Stearate 1,0 

Conditioning agent of formula H 

on • derived from rapeseed oil 

20 acids, X = CI, 71.3% actives 

W W Wa?e? ln5 200 250 CS (Dow Chemical) 0.4 

Glycerine 86 • 3 

Lactic Acid nH J.O 

P H=3.9 PH 4. 5-5.0 

25 Viscosity; Brookfield DV2 Viscometer. 

Spindle No. 4 at 20 rpm. 
78,000 cps. 



30 



The product appeared to be a water-in-oil 
emulsion and imparted a silky feeling to the skin. 
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1 Forrnulation 3-4; Skin Lotion 



PPG- 3 Myristyl ether 
Glyceryl stearate 
Conditioning agent of formula 
5 (l) derived from rapeseed 
oil acids, X = CI 
PEG-8 Stearate 
Cetyl Alcohol 
Petrolatum 
Glycerine 
Lactic Acid 
10 DI Water 



Viscosity : Brookfield DV2 Viscometer. 

Spindle No. 4 at 20 rpm. 
3,200 cps. 

15 

This product is an oil-in-water emulsion with 
good gfter-dry feel. 
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Amt . (gr.) 

6.0 
3.5 
1.3 



1.0 
0.5 
1.0 
4.0 
0.05 
82.65 
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1 WHAT IS CLAIMED IS : 

1. A method for conditioning hair comprising 
applying to the hair a conditioning effective amount of 
a composition comprising 
5 (a) from 0.1 wt.% to 10 wt.% of a mixture of 

compounds of the formula (1) 

+ 

(R 1 ) (R 3 )N(CH a CH 2 OC(0)R) a X" (1) 
wherein R x is alkyl containing 1 to 6 carbon atoms, or 
10 hydroxyalkyl containing 1 to 6 carbon atoms; R a is alkyl 
containing 1 to 6 carbon atoms, or benzyl; X" is an 
anion; and R is selected from the group consisting of 
alkyl and alkylene groups containing 11 to 23 carbon 
atoms and up to 3 carbon-carbon double bonds, provided 
25 that said mixture contains compounds of formula (1) 
containing R groups which have at least 2 different 
chain lengths and containing R groups which have 0, 1 
and 2 carbon-carbon double bonds; and 

(b) a cosmetically acceptable vehicle which 
20 imparts to said composition fluidity upon application 
thereof to the hair and which has a pH value compatible 
with said hair. 

2. A method according to Claim 1 wherein the 
pH value of said composition is about 3.5 to about 5.5. 
25 3. A method according to Claim 1 wherein said 

composition is a solution. 

4. A method according to Claim 1 wherein said 
composition is a water-in-oil emulsion. 

5. A method according to Claim 1 wherein said 
an composition is an oil-in-water emulsion. 
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1 6. A method according to Claim 1 wherein the 

structures of the R groups and the amounts thereof are 
those of tallow. 

7. A method according to ciaim 1 wherein the 
5 structures of the R groups and the amounts thereof are 

those of palm stearine. 

8. A method according to Claim 1 wherein the 
structures of the R groups and the amounts thereof are 
those of palm oil. 

10 9, A method according to Claim 1 wherein the 

structures of the R groups and the amounts thereof are 
those of canola oil. 

10. A method according to Claim 1 wherein the 
structures of the R groups and the amounts thereof are 

15 those of rapeseed oil. 

11. A method according to Claim 1 wherein X" 
is selected from the group consisting of chloride, 
bromide, methylsulf ate and ethylsulf ate. 

12. A method for conditioning skin comprising 
20 applying to the skin a conditioning effective amount of 

a composition comprising 

(a) from 0.1 wt.% to 10 wt.% of a mixture of 
compounds of the formula (1) 

+ 

(R 1 ) (R a )N(CH 2 CH a 0C(0)R) a X~ ( 1) 

wherein R x is alkyl containing 1 to 6 carbon atoms, or 
hydroxyalkyl containing 1 to 6 carbon atoms; R a is alkyl 
containing 1 to 6 carbon atoms, or benzyl; X" is an 
anion; and R is selected from the group consisting of 
3Q alkyl and alkylene groups containing 11 to 23 carbon 
atoms and up to 3 carbon-carbon double bonds, provided 
that said mixture contains compounds of formula (1) 
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1 containing R groups which have at least 2 different 

chain lengths and containing R groups which have 0, 1 

and 2 carbon-carbon double bonds; and 

(b) a cosmetically acceptable vehicle which 
5 imparts to said composition fluidity upon application 

thereof to the skin and which has a pH value compatible 

with said skin. 

13. A method according to Claim 12 wherein 
the pH value of said composition is about 4.0 to about 

10 5.5. 

14. A method according to Claim 12 wherein 
said composition is a solution. 

15. A method according to Claim 12 wherein 
said composition is a water-in-oil emulsion. 

15 16. A method according to Claim 12 wherein 

said composition is an oil-in-water emulsion. 

17. A method according to Claim 12 wherein 

the structures of the R groups and the amounts thereof 

are those of tallow. 
20 18. A method according to Claim 12 wherein 

the structures of the R groups and the amounts thereof 

are those of rapeseed oil. 

19. A method according to Claim 12 wherein 
the structures of the R groups and the amounts thereof 

25 are those of palm stearine. 

20. A method according to Claim 12 wherein 
the structures of the R groups and the amounts thereof 
are those of palm oil. 

21. A method according to Claim 12 wherein 
30 the structures of the R groups and the amounts thereof 

are those of canola oil. 
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1 22. A method according to Claim 12 wherein X" 

is selected from the group consisting of chloride, 
bromide, methylsulf ate and ethylsulfate. 

5 
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